Camurus AB, Lund, Sweden. Non-lamellar lipid aqueous phases, such as reverse cubic or hexagonal phases, can be used to entrap smaller biomolecules. The curvature of these lipid phases and hence the size of the aqueous cavities depends on the composition, water content and temperature. The challenge is to encapsulate proteins, such as large enzymes due to the limited size of these cavities. Here, we will present a lipid system, based on mixtures of acylglycerides and acyldiglycerides, which are able to form highly swollen sponge phases (L 3 ), with aqueous pores up to 13 nm of diameter. The structure and composition of the particles were revealed by using small angle neutron scattering (SANS), light scattering, cryo-TEM, size exclusion chromatography and Raman spectroscopy. The Raman spectroscopy results for the sponge phases are compared with data for lamellar and reverse bicontinuous cubic phase in the same lipid system and show large similarities in lipid chain confirmation and head group interactions as all three structures are formed by lipid bilayers, albeit of different curvature. The L 3 structure is preserved even in excess aqueous solution, where they form sponge-like nanoparticles (L 3 NPs). We investigate encapsulation of two key types of enzymes of different sizes, used in food processing, namely Aspartic protease (34 KDa) and Beta-galactosidase (460 KDa). They are today delivered into the process as solutions with a considerable amount of preservatives and still with limited shelf-life and limited control of the enzyme activity. The SANS results reveal differences in the L 3 NPs with and without enzyme that can be interpreted as inclusion of the protein in the liquid crystalline phase. These findings are verified by size exclusion chromatography and the enzymatic activity of the encapsulated enzyme, which surpasses the enzymes stability in solution.
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Preparing Endosome-Derived Supported Membranes to Study Ebola Virus GP-Mediated Membrane Binding and Fusion Laura Odongo. Univ Virginia, Charlottesville, VA, USA. Ebola virus (EBOV) is a highly virulent pathogen that causes a severe hemorrhagic fever with case fatality rates ranging from 50% to 90%. EBOV poses a serious threat to global human health due to its high pathogenicity, high mortality and lack of approved vaccines or specific treatment. EBOV entry into cells is mediated by the viral glycoprotein (GP) located on the surface of the virus. Following attachment to the cell, EBOV is trafficked to endolysosomes where proteolytically primed GP binds to its intracellular receptor Niemann Pick type C1 (NPC1) and is exposed to factors that induce it to change conformation. This results in fusion of viral and host cell membranes thereby releasing EBOV genetic material into the host cell. The cellular factors that act on GP to induce these conformational changes remain unknown, as low pH and interaction with the GP binding domain of NPC1 appear insufficient to trigger fusion. Identifying the elusive trigger has proven difficult as there is no in vitro fusion assay for Ebola virus and full-length NPC1 in a closely native setting. We are developing such an assay using total internal reflection fluorescence microscopy to visualize and distinguish between binding, hemifusion, and fusion of pseudoviruses, containing EBOV GP, with endosomederived planar supported membranes. To this end, we have purified endosomes from HEK-293T cells, transformed them into planar supported membranes, and identified the presence of critical endosomal markers. As proof of concept, we are also using pseudoviruses bearing Lassa virus GP. Like EBOV, Lassa virus employs an intracellular receptor, in this case lysosomal-associated membrane protein 1 (LAMP1). Lassa virus requires both low pH and LAMP1 for effective entry into cells via the endolysosome, and these two factors are sufficient to trigger fusion in vitro. Fluorescent dyes are widely used to visualize biological targets, as well as to monitor biological activity, such as viral entry. While powerful tools for insight, such probes also have the potential to perturb the process under study in non-obvious ways. Here, we show how dyes used to membrane fusion in viral entry can alter both the kinetics and the efficiency of viral membrane fusion in a fashion that depends on illumination intensity and dye concentration. We demonstrate this using single-virus fusion measurements. R18, a dye that is commonly used to monitor lipid mixing between membranes, is particularly prone to these effects, while Texas Red is somewhat less sensitive. These results demonstrate how fluorescent probes can perturb measurements of biological activity and provide both data and a method for assessing determining minimally perturbative measurement conditions. Coronaviruses are a major infectious disease threat, and include the pathogenic human pathogens of zoonotic origin: SARS-CoV and MERS-CoV. Entry of coronaviruses into host cells is mediated by the viral spike (S) protein, which is structurally categorized as a class I viral fusion protein, within the same group as influenza virus and HIV. However, S proteins have two distinct cleavage sites that can be activated by a much wider range of proteases. The exact location of the coronavirus fusion peptide (FP) has been disputed. However, most evidence suggests that the domain immediately downstream of the S2' cleavage site is the FP (amino acids 798-818 SFIEDLLFNKVTLADAGFMKQY for SARS-CoV, FP1). In our previous ESR spectroscopic studies, the membrane ordering effect of influenza virus, HIV and Dengue virus FPs have been consistently observed. In this study, we used this effect as a criterion to identify and characterize the bona fide SARS-CoV FP. Our results indicate that both FP1 and the region immediately downstream (amino acids 816-835 KQYGECLGDINARDLICAQKF, FP2) induce significant membrane ordering. Furthermore, their effects are calcium-dependent, which is consistent with in vivo data showing that calcium is required for SARS-CoV S-mediated fusion. Isothermal titration calorimetry showed a direct interaction between calcium cations and both FPs. This Ca 2þ -dependency membrane ordering was not observed with influenza FP, indicating that the coronavirus FP exhibits a mechanistically different behavior. Membrane ordering effects are greater and penetrate deeper into membranes when FP1 and FP2 act in a concerted manner, suggesting that they form an extended fusion ''platform''.
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Awards and 2019 Biophysical Society Lecture 898-Natl From Peripheral Proteins to Membrane Motors -Mass Spectrometry Comes of Age Carol Robinson. University of Oxford, Oxford, United Kingdom. What can we learn from the study of a protein complex in the gas phase of the mass spectrometer? Aside from the compositional information that is available from obtaining the molecular mass of an intact protein complex, many additional properties can be deduced: these include polydispersity and heterogeneity, which are some of most challenging properties of protein complexes, making them almost impossible to study by conventional structural biology approaches. Mass spectrometry is providing significant insight into protein composition within assemblies by uncovering the effects of posttranslational modifications, the dynamics of subunit exchange and changes in interactions in response to small molecule binding. Recent breakthroughs, which combine the study of intact membrane complexes with knowledge of lipid binding sites, is informing both the oligomerisation and downstream coupling of GPCRs. While the majority of these studies of membrane proteins have been performed in detergent micelles very recently we have successfully employed a new means of ionizing proteins directly from membranes. Following sonication of lipid vesicles and application of high electric fields, proteins are effectively drawn out of their native membrane locations into the gas phase of the mass spectrometer. This new approach is revealing many new interactions that have been lost following disruption in detergent micelles.
Monday, March 4, 2019 181a
